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Meeting Agenda

• Introductions and Administrative Updates
Katie Conaway, VA Department of Environmental Quality

• Non-Tidal Source Assessment and HSPF Model
Ross Mandel, Interstate Commission on the Potomac River Basin

• Tidal ELCIRC Model
Harry Wang, Virginia Institute of Marine Science

• Questions



Why are we here?
• Hunting Creek, Cameron Run, and portions of Holmes Run do not 

meet the water quality standards recreational use.

• The attainment of the recreational water quality standard use is
assessed using E. coli bacteria criteria:

Station 1aHOR001.04
(Located at Pickett Street)

Station 1aCAM002.92
(Located at Eisenhower Avenue)

Station 1aHUT000.01
(Located at the George 

Washington Memorial Parkway)

Station 1aHUT001.72
(Located at Telegraph Road)
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(25% exceedance)
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* Exceedance rates taken from the 2008 Integrated Assessment, which looked at data from 01/01/2001 to 12/31/2006.

126235E. coli

Geometric Mean (cfu/100mL)Single Sample Maximum  (cfu/100mL)Indicator



Location of Impaired Segments



ICPRB Task List

Preliminary calibration; finalize with 
additional data analysis and completed 
source assessment

Bacteria 
Calibration

Close to finalizedHydrology 
Calibration

Completed, except for geese population 
estimates, CSO and SSO load estimates

Source 
Assessment

Completed except for Eastern TributaryModel Land 
Use



Source Assessment



Sources of Bacteria in 
Hunting Creek/Cameron Run 

Watershed
• Alexandria CSOs
• Alexandria WWTP
• Non-Point Source/MS4s

• Wildlife
• SSOs
• Septics
• Pets



Hunting Creek BST Results

Wildlife, 51%

Human, 11%

Other, 18%

Pet   , 20%



Alexandria WWTP

Notes:  1 E. Coli values reported Feb. 2004 through Apr. 2009
2 Fecal coliform values reported Jan. 2000 through Jan. 2004

E. coli1 Fecal2 

Minimum 31 1 1

1st Qtr 34 1 2
Median 37 1 7

Geometric Mean 37 1.2 6.8

3rd Qtr 39 1 19
Maximum 50 6 434

Concentration (#/100mL)
Flow (MGD)



CSO Outfalls

Source:
Limno-Tech (2005) 

CSO LTCP Modeling Report



Estimated CSO Total Annual Flows
(from Alexandria’s CSS SWMM Model)
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Monitored CSO Bacteria Concentrations
2002-2004

29,500 - 1,720,000140,000 - 1,600,000004

2,330 - 763,00022,700 - 1,600,000003

11,100 - 886,00023,000 - 1,600,000002

E. Coli
(#/ 100 ml)

Fecal Coliform
(#/ 100 ml)

CSO
Outfall

Source: Greeley and Hansen (2006) CSS Permit Project Summary Report



Sanitary Sewer Overflows
• Default Values

– 1,000 miles of service lines per 250,000 people 
(Metcalf & Eddy, 1997)

– 140 SSOs per year per 1,000 miles of service lines 
(Metcalf & Eddy, 1997)

– Average overflow volume per SSO is 90,000 gal. 
(Metcalf & Eddy, 1997)

– Fecal coliform concentration is 1x107 100mL (Center 
for Watershed Protection, 2002)

• Next Step:
– Incorporate Local Data



Septic Systems
(Fairfax County Health Department)

• Assumptions:
• 4 persons per household with septic system
• Failure rates of 1.7% of systems per year
• 70 gal. per person per day
• Coliform concentration 1x107 per 100 mL 

• 221 Septic systems
• 4 Septic system failures per year



Habitat Assumptions

Within 150 ft of streams and pondsBeaver
Within 30 ft of streams and pondsMuskrat
Within 300 ft of streams and pondsDuck
Within 300 ft of streams and pondsGeese
All residential and forestRaccoon
All land use typesDeer



Wildlife Assumptions
(Upper Accotink Creek TMDL, 2007, Michael Fies, 

VDGIF,2007)

* Animal population densities are per acre of habitat 
except  Beaver are per mile of stream or pond edge.

Population 
Density 

(animals/acre 
of habitat)

Fecal production 
rate 

(cfu/animal/day)
Fraction of 

Day in Stream

% Load on 
impervious 

surface
Deer 0.12 2.5E+09 1% 0%

Racoon 0.31 5.0E+09 10% 0%
Goose 2.4 8.0E+08 50% 5%
Duck 0.22 7.5E+09 75% 0%

Muskrat 2.0 2.5E+07 50% 0%
Beaver* 4.8 3.0E+05 90% 0%



Wildlife Populations
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Pets
(Upper Accotink TMDL, 2002, 
Neabsco Creek TMDL, 2007)

• Cats – 0.66 per household
•Total population: 52,497
•Fecal production rate: 3.0E+08 cfu/animal/day

• Dogs – 0.58 per household
•Total population: 46,134
•Fecal production rate: 1.9E+09 cfu/animal/day



Source Assessment:              
Outstanding Issues

• Size and frequency of SSOs in Cameron Run
• Appropriate method ( mean, geometric mean, 

median) for estimating CSO concentrations
• Goose population before Geese Peace
• Deer population in Alexandria



Cameron Run Watershed Model

• HSPF model
• Simulation Period: 2001-2005
• Verification Period: 1996-2000
• Meteorological Inputs: Chesapeake Bay 

Phase 5 Watershed Model
• Land Use: Based on jurisdictional zoning 

and impervious layers (building 
footprints, roads, sidewalks, parking 
lots)



HSPF Model



Hydrological Simulation Program 
Fortran (HSPF)

• Continuous simulation model of 
hydrology, river routing, and fate and 
transport of FC bacteria

• Established methodology used in many 
VA bacteria TMDLS (Four Mile Run, 
Upper and Lower Accotink Creeks)



Model Segmentation



Lake Barcroft: Stage vs. Discharge
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Cameron Run Daily Flow:
Simulated vs. Observed
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Cameron Run Daily Flow:  Simulated vs. Observed
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Cameron Run Daily Flow: Simulated vs. Observed
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Cameron Run Monthly Flow: Simulated vs. Observed

y = 0.7541x + 9.2045
R2 = 0.8653
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Relative Error: 
(Simulated –Observed)/Observed

±10%-10%-9%Summer Flow

±10%11%-8%Winter Flow

±15%-8%-5%High Flow (>10th)

±10%34%9%Low Flow (<50th)

±10%4%-2%Total Flow

TargetVerificationCalibration



ELCIRC Model for Fecal Coliform 
Application in Hunting Creek and 

the Adjacent Potomac River

Harry Wang and Jie Gao

Department of Physical Sciences,  School of Marine Science
College of William and Mary
Gloucester Point, VA 23062

June 2009



Outline

• ELCIRC Model general description 

• Set up of ELCIRC model in Hunting Creek 
and the adjacent Potomac River

• Hydrodynamic model Calibration 

• Transport of Fecal Coliform  

• Future work  



Hydrodynamic Model
http://www.ccalmr.ogi.edu/CORIE/modeling/elcirc/)

• Eulerian-Lagrangian Circulation 
(ELCIRC) Model

• Orthogonal unstructured grid
• Semi-implicit, finite-difference/finite-volume

schemes 
• Eulerian-Lagrangian advection scheme

(Less  restricted by CFL condition)
• Mass conservation transport scheme
• Capable of simulating a wetting-and-drying

process.





Model setup
► Time step: Δt = 3 min (preliminary run for January 2001) 

► Horizontal resolution on the order of 50-90 m on the longitudinal and 30 -
50m on the lateral direction in the Hunting Creek and Potomac River

► The model is forced at its open boundary near Fort Washington in the 
Potomac River with M2, S2, N2, K1 and O1  tidal constituents  

► Winds:  The wind fields are obtained from Washington DC Airport

► River Discharges at Little Fall USGS  gauge daily flow

► Vertical grid resolution  3 meter  

► Point and non-point source inputs onto surface layer with prescription of 
flow rate and concentration



Fort Washington
(open boundary)

USGS DC Gauge

NOAA Washington DC 
gauge
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ObserveObserveObserveObserve



Monitoring station
Monitoring station PMS51

Monitoring station PMS37
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VIMS Historical Data



Mouth of Hunting Creek

Hunting Creek at Richmond HWYHunting Creek at Richmond HWY

Hunting Creek at Telegraph RoadHunting Creek at Telegraph Road

*

*XTIDE is a harmonic tide predictor for X 
windows see http://www.flaterco.com/xtide/

Julian 2001 (in GMT)Julian 2001 (in GMT)

What stations for fecal stations?



Derive Bacteria Loading from Watershed Model
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HSPF model 
Driven by precipitation
Simulates both non-point source 
and point source bacteria loads 
(including CSO, WWTP)

•Watershed Loading is provided by
ICPRB

Cameron run



ANIMATION 



Future Work

• Additional hydrodynamic model 
calibration with historical dye dispersion 
data

• Further verifying non-point and point 
source loading inputs 

• Compare fecal coliform modeled 
concentration with monitoring data

• Conduct 2001-2005 long-term simulation



Comment Period

Comment Period for Materials Presented at the TAC 
Meeting:

• June 30, 2009 to July 30, 2009

• Comments should be submitted in writing to:                   
Katie Conaway                                         
Katie.Conaway@deq.virginia.gov
13901 Crown Court, Woodbridge, VA 22193



Submit Draft Report to EPA

Draft TMDL for Review
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TMDL Studies

Project Tasks and Milestones

*Dates are subject to change.  TAC Meetings can be added or removed, depending on project needs.



Katie Conaway
Virginia Department of Environmental Quality
Regional TMDL Coordinator
Phone: (703) 583-3804
E-mail:  Katie.Conaway@deq.virginia.gov
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Ross Mandel
Interstate Commission on the Potomac River Basin
Phone: (301) 984-1908
E-mail: rmandel@icprb.org

Harry V. Wang
Virginia Institute of Marine Science
Department of Physical Sciences
The College of William and Mary
Phone:  (804) 684-7215 
Email:  wang@vims.edu


